Experimental section
0°C and then overnight at room temperature. The solution was evaporated and subsequent purification by column chromatography using sephadex LH-20 (methonal eluent) to remove the byproducts and excess CMPO. The pure nanoparticles (Au@PEG3EMPO) were stored as dry powder at -20°C until use. The represent formula of Au@PEG3EMPO is Au 1441 @(PEG3) 572 EMPO 331 .
Hemolysis assay
Mice blood stabilized with EDTA was obtained from the Laboratory Animal Resources office of Peking Univeristy. The serum was removed from the blood by centrifugation and suction, and the red blood cells were then washed five times with sterile isotonic PBS solution. Following the last wash, the cells were diluted to 1/10 of their volume with sterile isotonic PBS solution.
The diluted RBC suspension (30 cm -3 ) was then mixed with: a) 120 mm 3 of PBS as a negative control; b) 120 mm 3 nanopure water as a positive control; c) 120 mm3 of a suspension of the Au@EMPO at concentrations ranging from 25 to 100 μg cm -3 . The mixtures were then vortexed and then let to rest for 2 h at room temperature. After that time, the samples were centrifuged and the absorbances of the supernatants at 541 nm were measured in a Hitachi 3310 UV-Visible station. The percent hemolysis of each sample was calculated by dividing the difference in absorption between the sample and the negative control by the difference in absorption between the positive and the negative controls, and multiplying the resulting ratio by 100.
Spin Trapping Studies

ESR Measurements
ESR measurements were carried out on an ESR spectrometer equipped with high sensitivity resonator at room temperature. Unless otherwise indicated, the following acquisition parameters were used: microwave power, 12.9 mW; modulation amplitude, 0.1 mT; receiver gains, 1×10 3 -2×10 3 ; scan time, 84 s; sweep width, 100 G. All spin trapping studies were carried out in a phosphate buffer (PBS) (0.1 M) at pH 7.0 containing 2 mM diethylene triamine pentaacetic acid (DTPA). Sample cells used were 200 µL quartz capillary tubes. Computer simulation of EPR spectra was carried out using the EPR simulation program (ROKI\EPR) developed by Prof. Rockenbauer. 
Spin Trapping of Hydroxyl Radical
Hydroxyl radical was generated by a Fenton system including FeSO 4 (2 mM), H 2 O 2 (2 mM) and EDTA (2 mM) in phosphate buffer (0.1 M, pH 7.0). ESR spectra were recorded 40 s after mixing.
Superoxide Trapping
KO 2 /18-crown-6/DMSO system was used as a superoxide source. The nano spin traps Au@EMPO (27 µM) were mixed with a solution of 18-crown-6 (160 mM) and KO 2 (10 mM) in DMSO. EPR spectra were recorded 40s after mixing.
Kinetic Studies
Kinetic Studies of ·CH (CH 3 )OH Trapping
The C radical (·CH (CH 3 )OH) was generated by Fenton reaction including FeSO 4 (2 mM), H 2 O 2 (2 mM), EtOH (v/v = 10%) and EDTA (1mM) in phosphate buffer (0.1 M, pH 7.0). All solutions were bubbled with nitrogen gas prior to irradiation. The second-order rate constants of Au@EMPO and EMPO with ·CH (CH 3 )OH were determined using PBN as a competitor. While a constant concentration of PBN (10 mM) was used, the concentration of Au@EMPO or EMPO was varied from 0 to 33.8 μM for Au@EMPO or from 1.62 to 8.13 mM for EMPO. Incremental EPR spectra were recorded 30 s after irradiation for 3 min. The initial spin-trapping rate was determined within 120 sby monitoring the first low-field peak intensity of Au@EMPO-CH(CH 3 )OH or EMPO-CH(CH 3 )OH. All data were the average of three or more measurements.
Decay Kinetics
In a typical kinetic decay study, the sample cell containing the nano spin trap (1 mM) and H 2 O 2 (330 μM) in PBS was irradiated for 3 min. The first or second low-field peak decay was monitored as a function of time over a period of 7200 s after light source was turn off. All data were the average of three or more measurements. The reproducibility of peak intensities after 3 min of irradiation is reasonable with a standard deviation of less than 10%.
Equation S1
Scheme S1. The route for the synthesis of Au@PEG3EMPO 
